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Summary 


Mawson, PATRICIA M. (1973), —Amidostomatinae (Nematoda : 
Australian marsupials and monotremes. Trans. R. Soc. S. 
November, 1973. 


This work is a revision of the genera Austrosirongylus Chandler and Nicollina Baylis. Two 
mew genera are proposed, Paraistrostrongylus and Woolleya; these four genera, with Patricias 
lina Ynglis, belong to the Amidostomatinae. Filarinema Mónuig is transferred to the subfamily 
Mackerrostrongylinae. .4nustrostrongylus and Paraustrostrongylus spp, arc recorded ftom a 
phalanger and from mscropod marsupials, Nicollinu from monoiremes and the numbat (a 
dusyurid), and W'oolleya from dasyurids and š native eutherian, the water rat, 

New species described are Austrostrongylus hypsipryrmnodontis from Hypsiprymnodon 
moschatus; A, paratypicus from Macropus rufogriseus; A. chandleri from Macropus bicolor 
and M, rufogriseus; Paraustrostrongylus bettongia from Bettongia cuniculus; P, trichosuri trom 
Trichosurus vulpecula: Nicollina calabyi and N. inglisi from Myrmecobius fasciatus; Woolleya 
sprenti from Dasyurus viverrinus, Antechinus stuartii, Dasyurops maculatus and Thylacinus 
cinocephalus; W, hickmani and W. menodelphis from Antechinus stuartii; W, martini from 
Antechinomys spenceri. 

Species redescribed in whole or in part are Austrastrangylus macropodis Chandler, A. 
wallabiae Johnston & Mawson, A. aggregatus Johnston & Mawson, A. minutus Johnston & 
Mawson, A. rhylogale Johnson & Mawson, Paraustrostrongylus potoroo (Johnston & Mawson) 
(syn. A. potoroo), and Nicolliua echidnae Baylis. 

Other new combinations are Woolleya sarcophili (Cameron), W. cathiae (Inglis), W. iota 
(Mawson), W. acínocerus (Mawson), all transferred from Nicollina, and W. hvdromyos 
(Mawson), transferred from .4ustrostrengylus. 


Trichostrongyloidea) from 
Aust, 97(4), 257-279, 30 


Introduction 


The trichostrongyloid nematodes from Aus- 


iralian vertebrates were discussed by Inglis 
(1966) who considered that all belong to the 
family Amidostomatidae. In the subfamily 
Amidostomalinae he included (from marsu- 
pials) the general Filarinerrra Mónnig, Patricia- 
lina Inglis, Anstrostrongylus Chandler and 
Nieollina Baylis. Filarinema, however, differs 
markedly from al other genera of the sub- 
family in the virtual absence of a buccal cap- 
sule—the teeth occur in an enlargement of the 
anterior end of the oesophagus, so this genus 
should be referred to the subfamily Mackerra- 
strongylinae Inglis, in which a buccal capsule 
is absent. Of the three genera from mono- 
tremes and marsupials remaining in Amido- 
stomatinae, no Parricialina sp. has been found 
during the present study. 


Up to the present, most of the species from 
marsupials have been identified as belonging 
to either Austrostrongylus (type species A. 
macropedis Chandler, 1924) or Nicollina 
Baylis, 1931 (type species N. tachyglossae 
Baylis, 1930). Proposing the genus Nicollia 
(which he changed to Nicollina in 1931) 
Baylis stated that this genus differs from 
Austrostrongylus in the presence of a shallower 
buccal capsule, the symmetrical bursa, the ab- 
sence of ventral teeth, and in the shape of the 
tail of the female. More species were later attri- 
buted to each penus, and Mawson (1960, p. 
264) pointed out that among species with ven. 
tral teeth, the female tail in some: is conical 
and in others bears a terminal spine, and it was 
suggested that the best character on which to 
separate the genera would be the shape of the 
spicules, which in Austrosirongylus spp. are 
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entire and in Nicollina spp. are bild or trifid 
distally, Inghs (1968, p. 336) agreed with this 
and pave an amended list of species belonging 
to each genus. 

In the present study, 13 new species of ami- 
dostomes haye been idenuficd from mano- 
Memes and [rom a variely of Australian mar- 
supials, including, dasyurids, from whith only 
one species had previously been described. (N. 
caihiae lagls, 1968), The identification of 
these hus entailed the re-examination of all 
available paratype or holotype specimens of 
existing Species, and uw re-evaluation of the 
generic characters. 


Discussion 

Two new genera are proposed, Parauytro- 
siromevlus and Weolleva. Both  Parausiro- 
strongylus spp. and. Ausrrostronyyhey spp. are 
characterised by wide and thick lateral alae and 
and single-tipped spicules, and these features 
distinguish them from Nicollina spp. and 
Woolleva spp. m which lateral alae if present 
are small and thin and the spicule tips are 
divided, Distinct differences in the form of the 
buccal capsule and dorsal looth distinguish 
Nicollina spp. trom Woolleya spp, These four 
genera are found in different hosts, Austro- 
stróngylus. spp. and Paraustrosirongylus spp. 
being recorded from macropods and phalangers 
(herbivores), Nicollina spp. from the echidna 
und the numbat (termite and anteaters} and 
the platypus (which eats worms, etc.) and 
Woolleya spp. [rom dasyurids, bandicoots, and 
a eutherian, the water rat (all carnivores), 

However, there are some species which are 
not satisfactorily accounted for. Lhe spicules 
of N. cameroni (Mawson), W. sarcophilt 
(Cameron) and W. acinacercus (Mawson) are 
not divided, but the body lacks the lateral alae 
amd the characteristic bursa of Austro- 
vireneylus and Fariusirosteongylus. In Wool- 
leva maonodelphiy nsp. and W. hydromyes 
(Mawson) the spicules are divided and the 
loneitudinal crests are like those of Woolleva 
spp. hul the tail of the female is pointed and 
lacks a spine. The position of these species will 
be discussed under W'oolleya ng. 

The characters of the four genera will be 
described in detail below, but same general 
remarks are made here abour the cuticular 
swellings and crests commonly found in species 
of alb these genera. Cuticular ridges and cuti- 
cular inflations in the Heligmosamatidae have 
been studied in detail by Durette-Desset (1964, 
|966) in species from the Old and New 
Worlds. According to this author almost all the 
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heligmosermes are rolled into à sinistral spiral. 
Some live coiled around villl (with the anterior 
end towards the hase of the villus) und main- 
tain their position by a combination of pinch- 
ing with the internal (best developed) erests 
und the apposition of lateral crests and alae 
Others, in which different arcas of the body 
beur the best-develuped crests, also form a 
sinistral coil, but not around a villus, and these 
move through the mucus between the villi with 
a corkscrew action, so Ihat the outside of the 
coil (the dorsal body surface) which bears the 
best-<developed crests, comes in contact with 
the villi. 


Although they belong to a different group 
from the Heligmosomatidae, the Australian 
amidostomes muy be compared with them itt 
some respects. If they ure coded, it is in a 
sinistral spiral. In some genera (.4uatro- 
strongylus and Parausirosirongylus) the lateral 
alae are very well developed, nol only out from 
ihe body in a lateral direction. bul they are 
almost as thick, dorsovenirally. as the body 
(Figs. 7, 13, 26). The cuticle over these en- 
larged alae. bears one or more longuudinal 
ridges, and there are also one or morc crests 
on the ventral surface of the body proper, 
These alae differ from those described by 
Durelte-Desset as enlarged crests, because the 
enlargement is caused by subcuticular swelling, 
the crests themselves being of normal size (as 
indicated by their cuticular “skeleton”) and 
merely borne on the inflated cuticle. In other 
genera, Nicollina and Woolleya, lateral alae are 
less distinct, and the longitudinal crests are 
variously distributed, In all cases males and 
females of the same species show similar pecu- 
liariries of structure and distribution of the 
crests, In some species, bul hy no means in all, 
there is 3 gradient «round the body in ihe size 
of the crests. In many Australian species, crests 
are absent on the dorsal surface. An attempt 
has been made to classify the various species 
according to alae and crests, Those with twa, 
wide, thick lateral alae form a natural group 
(also distinguished by other characters) which 
is further differentiated into the two genera 
Austrostrongylus and — Paraustrostrongylus. 
Among the remaining spesies, in which lateral 
alae if present are of a different type, lonsi- 
tudinal crests are variously arranged-- they may 
be many (8-20 or more) and distributed all 
round the body, or they may be few (2-4) and 
restricted to the ventral surface. However, 
neither of these types j5 associated with any one 
of the Lypes of spicule tips, dorsal ray or female 
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tail, so that further classification on the type 
of crests is impracticable. 

Most of the specimens examined were noi 
seen m situ in the host, although a few were 
Found coiled round torn off villi, 

Unless otherwise indicated, all the trans- 
verse sections figured Were taken about the 
mudbody of the worm 

Measurements of new material are given in 
Tables 1, 2, 3, or 4, as indicated in euch case 
under the species heading. Types of new spe- 
cies will be deposited in the South Australian 
Museum, Adelaide. 


Key to genera 


|. Latera) alac wide and thick; dorsal lobe of 
hursa markedly thickened m 2 
|. Lateral alpe, if present, thin; dorsal lobe of 
bursa tot thickened 3 


2. Genital cone well developed, chitinised. 
Paraustrosironyy las 
2. Genital conc not well developed, not chiti- 
nised A" strostrongylus 


3. Buccal capsule a shallow ring; dorsal ioath 
blunt, prótrusible . f Nivallina 
3, Buccal capsule domed anteriorly; darsal tooth 
pointed x Woalleyg 


AUSTROSPRONGYLUS Chandler 
Amidustomatidac: Small usually coiled worms 
with thick and wide lateral alae: longitudinal 
cuticular crests on alae am! on body proper; 
cephahe cuticle inflated; buccal capsule well 
developed, with one dorsal and sometimes two 
smaller subventral oesophageal teeth. Male: 
bursa more or less symmetrical, lateral lobes 
long, dorsal short and thick; dorsal ray usually 
dividing into three pairs of branches: externo- 
dorsal ray arising separately, other rays from 
same root, separating al tips; genital cone not 
distinct, spicules slender with simple points, 
sometimes united by small alae. Female: tail 
tapering to long point; vulva neur posterior end 
of body, ovejectors divergent. Parusites of 
small intestine of macropod marsupials, 

Type species: A, macropodis Chandler, 

1924: 160, 

Other species: A. aggregatus Johnston & 

Mawson, 1940b: 472; A. minutus Johnston 

& Mawson, 1938; [95; A. rhylogale John- 

ston & Mawson, 1939: 534; 4, paratypicus 

n.sp.; A. chandleri nsp; A. hypsiprymnodon 

Sp. 

In some species of Austrusirungylus, perhaps 
in all, there is a strong tendency to the deposi- 
tion of a dark reticular and granular material 
rend the cuticle. Durette-Dirssel (1966, pp. 

, 467) notes a similar conditiun in some 
Mk and, hy staining, concluded that 


it is a chitinoid subsiance. This occurs espe- 
cially in the lateral alac aud in the bursa, and 
sometimes in the cephalic inflation, but may 
also appear in the older female between vulva 
and anus, all round the bady. The distribution 
in the bursa appears to vary with the species: 
in many cases it obscures the dorsal rav, espe- 
cially in long-stored specimens: it is resistent 
to clearing in Jactophenol, but less so in crco- 
sote or Berlese's Fluid. 

In all species of Austrostrongylus the dorsal 
lohe of the bursa, whether containing granular 
material or not, is much thickened, so much so 
that the lobe is in fact almost spherical, the 
inner or ventral face of the lobe extending to 
the cloaca, A genital cone, as such, is absent. 
Because of the shape of the bursa, the dorsal 
ray must be considered in three dimensions 
rather than two. 

The characteristic bursa, and the striking 
strap-like form given ta the body by the wide 
thick alac, appear to be important diagnostic 
features of the genus, allhough they have not 
previously been mentioned. Both characters 
are present in the type species of the wenus, 
which is partially redescribed below, 


Austrostrongylus macropodis Chandler, 1924: 
160, From Bennetts Kangaroo, Macropus 
rufogriseus var. bennetti, 

FIGS. t. 2 


The type and paratype material of 4. macro- 
podis has been examined, The holotype male 
and cotype female (U.S.N.M. Helm. Call. 
26124) are om sles and impossible 1o exa- 
mine thoroughly. What is assumed to be the 
paratype material is in the collection of the 
Department of Biology, Rice University. This 
material (H,N. 23049) is. labelled ‘from Ben- 
nett's Kangaroo’ and was worked on by Dr. 
Chandler. The specimens agree closely in most 
particulars with Chandler's description af A. 
macropodis. They have the wide lateral alac 
and the swollen dorsal lobe of the bursa which 
have been seen in all other species of the 
genus. Unfortunately the darkening of the dor- 
sal lobe obscures the final branching of the 
dorsal ray. It is clear, however, that the dark 
part of the dorsal jobe extends nearly to its 
posterior border, and that my Chandler's Fig. 3 
the clear part of the lobe is tts swollen inner 
surface, which is unpigmented. and which in 
sume positions of the bursa appears to be its 
posterior border. Thus the dorsal ray extends 
nearly tu the posterior edge of the bursa, and 
the dorsal lobe is shorter that) indicated hy 
Chandler. There may he two er three pairs of 
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branches of the dorsal ray. bur the tips of the 
inner branches shown here in Fig, | are not 
Clear. If there are only two pairs, this is the 
only species of the genus in which this is so. 
The tips of the spicules are enlarged by alae, 
as figured by Chandler. 

The bodies af these specimens ure so much 
contracted that a good transverse section could 
not be drawn, Allowing for some distortion, 
the sections made show alze and crests similar 
to those shown in Figs. 14 and 18, but with an 
extra crest oh the dorsal aspect of the right 
side, 

Key to species of Austrostrongylus 
| Female monodelphaus A. Fo peiparmbadonta 
| Female didelphous 
2. Vagina lang, more or tess equal lo distance 
from vulvu 16 anus A. agseegauis 
2. Vagina short 3 
Splewles with relatively wide alae round tips 4 
Spicules with small or no alae at tips 5 
4. Male 45-5 mm long, spicules 375-500 «m 
A. macrapodis 
+. Male 3.8-4.7 mm long, spicules 520—700 
nm -. A. paratypicus 
5. Dorsal ray gives off first puir of branches, then 
bifurcates A. minutus 
S. Dorsal rüy gives off two pairs of branahay, then 
bifurcales eb 
6. Tips of spicules united in small ala "1 
6. Tips of spicules not united in ala 
A, wüllabiae 
7, Three crests on each lateral ula; branches of 
dorsal ray elongate „o A, thylazale 
7. One crest on each lateral ala; branches of 
dorsal ray short, stout A. chandleri 
Austrostrongylus wallabiae Johnston & Maw- 
son, 1939: 534, from Macropux mifrogriseus 
(svn. M. ruficollis), 
FIGS. 3-6; TABLE i 
Host and locality; Macropus rufogriseus from 

Logan Village, Qld. 

New specimens a! well as the type material 
have been examined and the original descrip- 
tion can now be amended. As was stated, the 
type specimens are darkened by masses nf 
granular material deposited under the cuticle 
in the wide, thick, lateral alae, in the bursa. 
especially in the dorsal lobe, and in the female 
at the posterior end of the body—in a few of 
the older specimens this region is so distended 
as to overhang the anus: In the newer speti- 
mens from Queensland there are similar dark 
masses bui these are neither so thick nor so 
dark. 

On the broad lateral alae there are longi- 
tudinal crests, three on one side, two on the 
other: there are also two large and one small 
ventral crests, There are no dorsal crests except 
those on the dorsal side of the alae (Fie |). 


La tad 
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Yn the female the lateral alac terminate at about 
the level of the vulva, in the male the left ala 
reaches nearly to the bursa, and the right m 
rather shorter, 
The buccal eapsule is well developed with 
two small ventral], and one large dorsal, teeth, 
The spicules are very slender, with simple 
acicular tips not enclosed in alae. The bursa is 
thick-walled. especially the dorsal lobe. and is 
more or less symmeirical— in some specimens 
the right lobe is rather longer and narrower 
than the left. The dorsal ray, seen more clearly 
in the new material, has one more pair of 
branches than originally described (Tig, 4). 
The vulva in the original material 1s 500-600 
pm from ibe posterior end of the worm (not 
1,500 jum). The cuticle just in front of the 
vulva is more or less inflated (Fig. 2). 
Although the species is similar to A. macro- 
podis, there are distinct differences in the bursal 
rays, and there appears to be less granular 
material deposited in various parts of the body, 


Austrostrongylus aggregatus Johnston & Maw- 
son, 1940; 472, from Wallahia bicolor (syn. 
Macropus uallabatus). 

FIGS, 7-10; TABLE I 

Host and locality: Wullahia bicalor 
Logan Village, Old. 

The type male and female and the paratype 
material of this species have been re-examined 
and compared with the new material. Measure- 
ments of the new material are given in Table | 

Two asymmetrical lateral alae are present, as 
well as three ventral Longitudinal crests. The 
oesophagus widens gradually in its posterior 
third. 

The vagina is unusually long, reaching a 
distance anterior to the vulva about equal to 
that of the vulva from the posterior end cf 
the body, 

The bursa is thick, particularly the dorsal 
lohe, and darkened with a granular deposit. In 
one male this deposit is almost absent. and 
the branches of the dorsal ray quite clear (Figs. 
8, 9). The spicules. are long and very slender, 
hoth ending in one als. The gubernaculum ts 
a thin plate. 


from 


Austrostrongylus minutus Johnston & Mawson, 

1938: 195, from Maoropus dorsalis. 

FIGS. 11-12 

The paratype material of this species has 
been examined; the lateral alae and the dorsal 
Iohe of the bursa agree with the revised delim- 
tion of these structures in Austrostronpyyltey. 
However, tie few specimens have been greatly 


Figs. 1-2. 


Figs. 3-6. 
Figs. 7-10. 
Figs. 11-12. 
Figs. 13, 14. 
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dip: 1r. macropodis. Fig. 1.—Posterior end of female, Fig. 2 
of male. 

Austrostrongylus wallabiae. Fig. 3.— Transverse section of body of female. Fig, 4.— Pos- 
terior end of male. Fig. 5.—Dorsal ray. Fig, 6.—Posterior end of female. 
Austrostrongylus aggregatus. Fig. 7.— Transverse section of body of male. Figs. 8 and 9.— 
Lateral and ventral views of dorsal ray. Fig. 10.— Posterior end of female. 
Austrostrongylus minutus. Fig. 11.—Lateral view of dorsal lobe and dorsal ray. Fig. 
12.—Ventral view of dorsal ray. 

Austrostrongylus thylagale. Fig. 13.— Transversc section of the body, 
view of dorsal lobe, with dorsal and one extcrno-dorsal rays. 


— Posterior end 


Fig. !4.—Lateral 


Figs. 3, 6, 7, 8, 11 and 13 to scale beside 6; Figs. 9, 12 and 14 to scale beside 12. 
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RÑuattencd and a useful transverse section can- 
not be given. There appears to be only one 
ventral hody crest, apart from those on the 
alae, The lateral alao extend beyond the vulva 
in the female, and in the male the left ala is à 
little longer than the right. The right side of 
the bursa is rather longer rhan the left, but the 
rays are similar on the two sides, The dorsal 
lohe is so swollen as jo be almost spherical, 
and the three pairs of branches of the dorsal 
ray (not two pairs] lic almost at Tight angles 
to its main pxis. 


Austrostrongylus thylogale Johnston & Maw- 
son, 1940a: 99, from Macropus engenit 
(syn. Thylogale eugenii), from Kangaroo L, 
S. Aust.; Mawson, 1959: 155, from Setonix 
hrachyura, trom Rottnest I, W, Aust.; Inglis, 
1968: 336, from S. brachyura. W. Aust. 

PIGS. 13-14 

Specimens from the Kangaroo I. wallaby 
have becil studied and compared wilh those of 
other species of Austrostrongy/us. The lateral 
alae ure broad and wide, «symmetrical in sec- 
tion, With three asymmetrical crests on the alac 
and Iwo ventral crests on the body. 

A. thylogale appears to be free from the 
granular deposits which obscure, or partially 
obscure, the bursa uf some ether species of the 
genus, The swollen dorsal lobe of the bursa is 
clear, and in it can be seen the three pairs of 
branches of the dorsal ray, penetrating the lobe 
in three planes (Fig. 14). In the female the 
lateral alae extend to just behind the vulva; in 
the male the left continues nearly to the bursa, 
the right ends shortly anterior to this. The spi- 
cule Hips are united in a very small ala. 


Anstrostrongylus paratypicus n.5p. 
FIGS. 15-18. TABLE 1 

Host and locality: Marropus rufogriseus from 

the Bathurst district. N.S.W 

In the same host animal us specimens of 
Austrostrangylus. wallabiae, there were about 
20 specimens of a smaller and apparently new 
Austrostrongylis sp. The body form is similar 
to that of A. wallabiae, more or less tightly 
coiled. The lateral alae are very wide, with one 
crest on the lett side and two on the right, and 
there are in addition two ventral crests. To- 
wards the posterior end of the male the left 
ala terminates but the right, in most specimens 
dark with granular material, continues nearly 
to the fursa. In the female, the lateral alae 
extend to or a little beyond the vulva. 

The buccal capsule is well developed, the 
dorsal tooth large and the two sub-ventral teeth 
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small, The nerve ring surrounds the ocsophagus 
towards the end of the second third of its 
length, The excretory pore is close to, or 
behind, the base of the oesophagus in the mile, 
rather More anterior in the female. 

The tail of the female tapers to a long cylin- 
drieal process, Hott ovejectors are well deve 
loped, A uterine egg near the ovejector i 90 x 
45 m. 

The bursa is thickened with granular mate- 
mal, especially in the dorsal lobe, where it offen 
obscures the detail of the dorsal ray. The 
lateral lobes are asymmetrical, the left wider 
than the right. The three lateral aud two ven- 
tral rays are closer together in the right lobe, 
diverging only near their tips. The externo- 
laleral ray of the left side is distinctly larger 
ihan that of the right. The dorsal ray gives off 
two branches before its final bifurcation, not 
all in the same plane (Fig. 18). 

The spicules widen near their distal ends; the 
tips are dlate, the alae are folded around the 
lips when lying in the body and when dissecta 
out; in na case were the spicules extruded 
nalurally. The gubernaculum is very small and 
thin. 

The species is distinguished from A. walla- 
bine by the more posterior position nf the 
vulva, the shape of the spicule tips, and the 
asymmetrical bursa. It seems to be close to A. 
macrapodiy (from the Tasmanian sub-species 
o! Macropus rufogriseus). However, the spi- 
cules are longer, Because of this and the appa- 
reni difference in the branching of the dorsal 
fay, and also because the hosts come from 
widely different localities, the two species are 
regarded as separalc. 


Austrastrongylus chandleri n.5p. 
FIGS. 19-24; TABLE ! 

Hosts and localities: Macropus rufogrisens 
itype host) from Wallabia bicolor Vram 
Logan Village. Qld. 

‘The body is loosely coiled. The lateral asym 
metrical alae are well deycloped, each with onc 
crest; in addition, iwo ventral crests ure pre- 
sent. The buecal capsule is well developed, the 
dorsal tooth about half the depth of the capsule 
und the two sub-ventral tecth small. 

The tail of the female tapers, ending in a 
thin finger-like piece. The vulva, well in front 
of the anus, leads to a short vagina; the ove- 
jectors are abuut equal in size- The cggs are 
75-R5 x 45-50 um. 

The spicules are long, slender throughout 
their length, and end in blunt tips sightly 
curved ventrally and enclosed ina single small 
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Figs. 15-18. 


Austrostrongylus paratypicus. Fig. 15.—Head. Fig. |6.—Transverse section of body of 


male. Fig. 17.—Posterior end of female. Fig. 18.—Bursa of male. 


Figs. 19-24. 


Austrostrongylus chandleri. Fig. 19.—11ead. Fig. 20.—Transverse section of body af malc. 


Tig. 21.— Posterior end of female. Fig. 22.—Laterul view of bursa. Fig. 23.— Ventral 
view of dorsal ray. Fig. 24.—Tip of one spicule. 
Fies, 15, 19 and 20 to scale beside 20; Figs. 16, 18. 22 to scale beside IN; Figs. 23 and 24 to scale 


beside 23. 


oval ala. The gubernaculum is small and in- 
conspicuous. 

The bursa is more or less symmetrical, the 
dorsal lobe thick, the genital cone absent as 
such. The granular thickening of the bursa is 
strongly developed, darkening much of it, in- 
cluding the dorsal lobe and the area posterior 
and dorsal to the externo-dorsal rays. 


The species resembles A. wallabiae in the 
arrangement of the bursal rays (Figs. 22, 23). 
It differs however in the distribution of the 
granular material in the bursa, in the absence 
of a lateral ala extending nearly to the bursa, 
and in the shape of the tips of the spicules. 
The form of the bursa and shape of the spicule 
tips are close to those of A. thylogale, but in 
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this species the bursa is without granular inchu- 
sions, the spicules are shorter, and the shape of 
the dorsal ray is different. 

lt will be seen from the measurements given 
in Table | that the specimens from W. bicolor 
are sinaller tham those from the type host. 
There is also some difference in the position of 
the longitudinal crests on the lateral alae in 
specimens from the two hosts, although this is 
similar in males and females for the same host, 
and in collections from the same host species. 
The value of this difference is uncertain; nn 
other morphological difference can be seen 
hetween the specimens. 


Austrostrongylus hypsiprymnodontis ri sp, 
FIGS. 25-29; TABLE 1 


Host and locality: Hypsiprymnodon moschatus 
from Qld, 

This is a small coiled worm, with very well 
developed lateral alae, af which the right is 
wider than the left. There are five longitudinal 
crests, two on each lateral ala and one on the 
ventral surface of the body. In the female the 
right ala is a little shorter than the left, which 
widens considerably before ending at about the 
level of the vulva. In the male the two alae 
extend from just hehind the cephalic inflation 
nearly to the bursa, where they end abruptly 
ut the same level. 

The buccal capsule is well developed. The 
dorsal tooth is about half the length of the 
capsule. The excretory pore lies well behind the 
oesophagus. 

The bursa is symmetrical, the dorsal lobe 
short and swollen and with a vesiculale struc- 
ture internally, which rather obscures the dorsal 
rav. The arrangement of the rays is shown in 
Figs. 28, 29. The spicules are long and slender 
and end in a point, The presence of terminul 
alse could not be determined. A small guber- 
naculum 15 present, 

The tail of the female is about half the dis- 
tance l'rom vulva to posterior end of the hnedy. 
Only one, the anterior, uterus and ovejector is 
present, Eggs are 63-65 x 35-37 jm. 

This species has been referred to Anseo- 
strongylis because of the inconspicuous genital 
cone, the origin of the externo-dorsal ray, and 
the way the lateral alae in ihe male end at the 
same level just in front of the bursa. In these 
features it differs from Paraustrostrangylus spp. 
It is distinguished from other species of the 
genus hy the monodelphous condition of the 
female and the posterior position of the vulva, 
The cuticular swelling around the vulva is of 
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the irregular form seen m other species of 
Ausirosrenagylus rather than the definite ven- 
tral owlerowth seen in Paranstraxtrangylus spp. 


PARAUSTROSTRONGYLUS n.g. 
Amidostomatidae: Small, usually coiled, worms 
with thick, wide lateral alae: longitudinal crests 
present on alae and on rest of body; cephalic 
inflation present; ventral cuticle at posterior 
end of body inflated, forming prebursal, or pre- 
vulvar, swellings usually of distinctive shape. 
Buccal eapsule small, with dorsal oesophageal 
tooth, Ventral tecth present or absent. Male: 
bursa of two lateral and one small dorsal lobes, 
thickened dorsally and usually ventrally; ex- 
lerno-dorsal ray arising from base of dorsal, 
dorsal dividing into three pairs of branches, 
ventro-ventral ray diverging markedly at its 
base from latero-ventral and lateral rays; 
genital cone strongly chilinised, spleules long 
and slender, ending together in one or two alae; 
guhernaculum small, plate-like; Female: tail 
tapering to long point; monodelphous, only 
anterior ovejector, uterus, and ovary developed. 
Parasites uf the intestine. af macropod mar- 
supials. 

Type species: P. potoroo, SyD. Aatro- 

Strorzylus  pororoo Johnston & Mawson, 

1949, 

This genus is close to Austrostrongylus in 
the form of the lateral alae, the swollen dorsal 
lobe of the bursa, and the tapering tail of the 
female, It is distinguished from it by the pre- 


sence of a well developed genital cone, diver- 


gent ventro-ventral rays in the hursa, and a pre- 
bursal cuticular inflation in the male, and by 
the absence of the posterior part of the repro- 
ductive system of the female. 


Paraustrosfrongylus potoroo (Johnston & Maw- 
son, 1969: 64). from Pororeus tridactylus. 


FIGS. 30-33; TABLE 2 


Host and locality: Pororous tridactylus from 

Hobart, Tas, 

The type material of this species, as well as 
fresh material from the same host species, has 
been examined and a fuller description is now 
given, 

The left lateral ala is thicker than ihe night: 
each bears two crests, and in addition there are 
iwo ventral cuticular crests and one dorso- 
lateral on the right side, These crests com- 
mence in the oesophageal region and continue 
to about the level of the vulva in the femafe 
and nearly to the bursa in the male, In the male 
the left ala becomes greatly inflated just an- 
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. Austrostrongylus hypsiprymnodontis. Fig. 25.—Head of female. Fig. 26, —Transverse sec- 


tion of body of male, Fig. 27.—Poslerior end of female. Fig. 28—Posterior end of 


male, Fig. 29,—Dorsal ray, 


s 30-33. Purausirostrongyluy potoroo. Fig. 30.—Transverse section of body of male. Fig. 31.— 


Transverse section of male shortly in front of bursa. Fig. 32.— Posterior end of male. 


Fig. 33.— Posterior end of female. 


Figs. 26, 27 and 28 to scale beside 28; Figs. 29, 30. 31, 32 and 33 to scale beside 32. 


terior to the bursa: the right ala ends a tittle 
anterior to this inflation. The subventral cuticle 
on the right side anterior to the bursa is raised 
into an elongate "blister' on which there are 
three obliquely longitudinal crests (Fig. 31). 


The buccal capsule is small and the dorsal 
tooth relatively large. The ventral teeth are 
very small. The nerve ring lies just behind the 
mid-length of the oesophagus and the excre- 
tory pore is near its base. 


The tail of the female tapers to a long point. 
'The cuticle anterior to the vulva is greatly en- 
larged, forming a rounded mass overhanging 


the vulva. The shape of this mass is similar on 
all new specimens examined. from two hosts, 
but in the older specimens il is flaltened. Only 
the anterior part of the female reproductive 
system is present. 

The bursa is slightly asymmetrical, with the 
left side, and its rays, a little larger than the 
right. The thickening of the dorsal lobe is not 
very marked. The arrangement of the bursal 
rays is shown in Fig, 32. Fhe spicules are 
simple, undivided at the tips. A small guber- 
naculum is present. The genital cone is strongly 
chitinised, and probably acts as an accessory 
guide for the spicule. 
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TABLE 2 


Measurements of Paraustrostrangylus spp. Wanless otherwise indicated, measurements ave in pm: 


—————————————————— a ——— 


T, petoreo P. bettongia P, trichósuri 
Male: 
Length (mm) 2.4-2,6 4,0-4.4 4,3-5.,3 
Oesaphagus 240-275 340-380 450-420 
Ceph. inflation 40-48 70-80 90-100 
Anir: end—nerve ring 120-150 218-230 250-270 
—excr. pore 210-230 330—400 460-510 
Spicules 230-260 380-400 380-450 
Gubernaculuri 40-45 45-50 35-40 
Female: 
Length (mm) 2,7-3,0 $.7-6.0 5.0—6.7 
Oesophagus 250-290 340—410 400—435 
Ceph, inflation 45-50 80-85 80-1) 
Antr. end—nerve ring 130-140 200-220 230-260 
—exer, pore 200-250 280-340 440-510 
Tail 90-120 105-140 120-150 
Postr, end—vulva 150-200 310-370 250-330 


Paraustrostrongylus bettongia n.sp. 
FIGS. 34-41; TABLE 2 
Most and locality: Bettongia gaimardi from 

Tas. 

These are relatively large worms lying in 
tight or loose coils. There are two longitudinal 
crests on each lateral ala and two additional 
ventral crests. Each of these ends a little in 
front of the vulva in the female. Shortly in 
[ront of the bursa of the male, the right ala dis- 
appears but the left is much enlarged. Between 
the termination of the right ala and the bursa 
there is an elongate subventral inflation bearing 
3 to 4 oblique-longitudinal crests (Fig. 38). 

In nearly every specimen the anterior end is 
curved back against the rest of the body. The 
cephalic inflation is about a fifth of the length 
of the oesophagus. The buccal capsule is shal- 
low, the dorsal tooth short. The nerve ring is 
at about the middle, and the excretory pore 
near the posterior end of the oesophagus. 

All three fobes of the bursa are thickened. 
Ventral 1o the chitinised genital cone there is a 
cuticular thickening. which merges at each side 
with the ventral part of the bursa, and which is 
penetrated by the ventro-ventral ray, The 
arrangement of the bursal rays is shown in 
Figs. 39—41. Because of the thickening of the 
dorsal labe, the branches of the dorsal ray are 
not all in the same plane. The spicules end in 
dlae, folded around the tips. The short guber- 
naculum is finely bossed. 

The vulva is about three tail lengths from 
the posterior end of the body. Anterior to the 
vulva the ventral cuticle is greatly inflated, and 
hangs over the vulva in an elongate sausage 


shaped mass, The shape of this mass is similar 
in all specimens from the two host animals. 
No vestige was seen of the posterior part of 
ihe female reproductive system. Eggs are 
54-55 x 32-33 pm. 

The species is distinguished from P. poforoo 
by the form of the bursa, which is not asym- 
metrical and is thicker-walled, by the size of 
the ventral tooth, the distance of the vulva from 
the anus, and the shape of the vulvar flap. 


Paraustrostrongylus trichosuri n.sp. 
FIGS. 42-47; TABLE 2 


Host and locality: Trichosurus vulpecua Crom 

D'Aiguillar and Camp Mt., Old. 

These worms are coiled into a fairly tight 
spiral from which the anicrior and posterior 
ends protrude. The lateral alae are well deve- 
loped, the right with three longitudinal crests 
and the left with two, and there are also three 
ventral longitudinal crests. In the male the 
crests and right ala disappear a short distance 
in front of the bursa and are replaced by a 
sub-ventral inflation. The left ala is wider in 
this region and terminates close to the bursa. In 
the female the alae and crests are discontinued 
just in front of the vulva and there is a separ- 
nte small ventral inflation just antcrior to the 
vulva. 

The cephalic inflation is about a fifth of the 
length of the oesophagus. The buccal capsule 
is shallow, and the dorsal tooth small; swb- 
ventral tecth are apparently absent. 

in the female the tail tapers to a fine point; 
the vulva is about a tail length in front of the 
anus. Eggs are about 70 x 45 yim. 
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Figs. 34-41, Paraustrostrongylus bettongia. Fig. 34.—Head of female. Fig. 35.— Transverse section of 
body of male. Fig. 36.—Posterior end of female. Fig, 17.— Posterior end of male. Fig. 
38.—Transverse section of body through prebursal inflation. Fig. 39.— Ventral view of 
bursa, without coverslip. Fig. 40.— Lateral view of bursa. Fig. 41,—Dorsul and externo- 


dorsal rays. 


Figs. 34, 35, 39. and 40 to scale heside 40; Figs. 36 and 37 ta scale beside 37. 


The margin of the bursa is entire, and the 
dorsal and ventral parts are swollen. The geni- 
tal cone is strongly cuticularised. The arrange- 
ment of the rays is shown in Fig. 46. The 
dorsal ray however is partially obscured in all 
specimens examined by refractive inclusions 
in the bursal wall close to the mid-dorsal line; 
the ray is small, as it must be restricted to the 
region of the inclusions. 

The species differs from both P. potoroo and 
P. bettongiu in the greater development of 
lateral alae in comparison with the hody dia- 
meter, as well as in the dorsal ray and the 
smaller prevulvar swelling. The bursa itself is 
less swollen than that of P. bertongia and more 
so than ihat of P. potoroo. 


NICOLLINA Baylis 


Nicellina Baylis, 1930: 550, syn. Nicollia 
Baylis, 1930, nec Nuital, 1908, nec Krit- 
schewskv, 1922. 


Amidostomatinae: body with longitudinal 
crests and sometimes with one or two lateral 
alae; anterior end with inflated cuticle: buccal 
capsule shallow, stoutly built, containing a blunt 
dorsal ocsophageal tooth. Bursa more or less 
symmetrical, dorsal lobc absent or poorly deve- 
loped: dorsal ray dividing into four branches; 
externo-dorsal ray arising separately or from 
base of dorsal ray: lateral and ventral rays 
somewhate divergent. Spicules usually bifur- 
caté or trifurcate; gubernaculum present. Fe- 
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Figs. 42-47, Paraustrostrongylus trichosuri, Fig. 42.—Head of male. Fig, 43.—Transverse section of 
hody of female. Fig. 44.—Posterior end of female. Fig. 45.—Posterior end of mule. Fig, 


46.—Bursa spread out, inside view, Fig. 47. 


Tips of spicules, 


Figs. 43 and 46 to same scale, 44 and 45 to same scale, 42 and 47 to same scale. 


male didelphous, vulva towards posterior end 
of body; tail of female with dorsal terminal 
spike and two short subventral terminal lobes. 
Parasites of monotremes and Australian mar- 
supials. 


Type species: N. tachyglossae (Baylis). 
Other species: N. echidnae (Baylis, 1930); 
N. ridei Inglis, 1969: N. cameroni Mawson, 
1959: N. calabyi n.sp.; N. inglisi n.sp.; N. 
baylisi n.sp.; N. mundayi n.sp. 


Through the courtesy of Dc. W. G. Inglis 
and the British Museum (Natural History) it 
has been possible to examine the type speci- 
mens of N. iachyglossae and N. echidnae. In 


comparing these with other species attributed 
to Nicollina, it appears that not enough con- 
sideration has been given to the shape of the 
buccal capsule and the dorsal tooth. In N, 
tachyglossae (Fig. 48) and N. echidnae the 
buccal capsule is shallow, ring-like, and stoutly 
built, and the dorsal tooth is blunt and 
apparently readily protruded through the 
mouth (Fig. 49). In some other species (N. 
cathiae Inglis and N. sarcophili Cameron) the 
buccal capsule is thinner, deeper, and some- 
what domed, and the dorsal tooth ts erect and 
pointed and does not seem ever to be pro- 
truded through the oral opening. Moreover, in 
N. tachyglossae and N. echidnae the tail of the 


A 


female ends in a dorsal spine and two sub- 
ventral processes. In species with a deeper 
buecal capsule this type of tail has not been 
seen. 

It is concluded that species having these 
characteristics in commen should be grouped 
in a genus for which the name Nicollinu is 
availahle, Far the other species formerly in- 
cluded in Nicollina a new genus, Woolleya, is 
proposed. 

Key to species of Nicollina 


I. Worms more or less coiled .... ... 
l- Worms not coiled I J ae 
2. Dorsal ray with ihree pairs of branches 
2, Dorsal ray with two pairs of branches .. 
3. Buccal ring thick, lobed anteriorly . N. calabyi 
3, Buccal ring not lohed, thinner and deeper 
N. ingllsi 
N. ridei 
N, cameroni 


butain 


4, Spicules bifid 

4. Spicules simple 
5, Spicules trifid — -— 6 
5. Spicules bifid „a, ig LA Aaa 7 

6, One lateral sla present . N. echidnae 

6. Lateral alie absent . N. fachyglossae 
7. lateral alae present N. mandayi 
7. Lateral alac absent N. baylisi 
Nicollina echidnae Baylis 

VIG, 50 

Nicollina evhidnae (Baylis) Baylis, 1931: 

Mawson, 1959; 154; syn. Nicollina echidnae 

Baylis, 1930; 14. From Tachyglossus acn- 

leatus. 

The material examined in 1959 from an 
echidna from Kangaroo I has now been com- 
pared with the type material of the species, and 
the identification confirmed. A transverse sec- 
tion of the Kangaroe 1. specimen is given. In 
this species, and in N. tachyglossue, the exere- 
tory porc. not mentioned by Baylis, is. post- 
oesophageal. 


Nicoltina cameroni Thomas, 1959: 154, from 
the Echidna, Tachyglossus aculeatus. 
FIGS, 51-52 


The paratype material of this species has 
been re-examined. The body was described as 
having two lateral alae and "some appearance 
of jongitudinal bauding". Transverse sections 
show a very slight widening of the cuticle later- 
ally and in addition about 16 crests, tnost of 
them lateral or ventral, The tooth is blunt, and 
lies for the most part in the oesophageal fun- 
nel. 

This species differs from others of the genus 
in that the spicules are not divided distally, but 
in view of Ihe similacity of other characters it 
has been retained in the genus, ft dilfers very 
markedly trom spectes of Austrostrongvlas and 
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Puraastrostrongylus, in which the spicules arc 
single, in characters of the lateral alae, buccal 
capsule, dorsal tooth, and bursa, 


Nicollina baylisi n.sp. 
FIGS. 53-59; TABLE 3 
Host and locality; Tachyglossus aculeatus, Tas, 

‘These are straight worms. with a cephalic 
inflation, Followed hy numerous very low longi- 
tudinal crests. Lateral alae are absent. The 
buccal capsule is very shallow, The oesophagus 
is more of less cylindrical in its anterior two- 
thirds then widens to an elongate bulb at the 
posterior end. The nerve tng surrounds it just 
behind its midlength and the excretory pore 
and cervical papillae are at about the same 
level near its posterior end. 

The lateral lobes ot the bursa are very long 
and are folded over each other. The externa- 
dorsal ray arises from the dorsal and diverges 
widely from it. The dorsal ray divides into two 
bifid branches near its distal end. The spicules 
ure bifid fer about half their length. The outer 
branch of each ends in a barb and bears about 
10 well-marked transverse ridges in the middle 
third of its length. [he end of each branch is 
surrounded by an ala, that on the smaller 
branch much wider than that on the larger. 
The gubernaculum is Stout, pitted on the sur- 
face, and rather more than half the spicule 
in length. 

The tail of the female is rounded and bears 
a subterminal spike and two small lobes, The 
vulva, a transverse slit in a depression of the 
body wall, lies at a little less than a sixth of the 
bodv length, or 20-27 tail lengths, from the 
posterior end of the body, Uteri are opposed. 
The eggs are 79-80 x 43-45 pm. 

‘The species is in many ways very like N. 
tuchyglossae, à straight worm with 8-10 longi- 
tudinal crests and with somewhat similar, but 
trifid, spicules. The two species difler however 
in body length, position of the vulva, and size 
of the gubernaculum. 


Nicolina munduyi msp, 
FIGS. 60-66; TABLE 3 


Host and locality: Tachyglossus aculeaiux and 
Oriirhorhynchus anatinuy from Tas. 

This is a short straight worm very similar in 
some respects to N. echidnae. There are two 
lateral alae and about 20-22 longitudinal culi- 
cular crests, more or less evenly distributed 
around the body circumference l'or most of ils 
length. hut fewer towards the extremities. 

Llu buceal capsule is short, ring-shaped; the 
dorsal jooth is blunt and, at rest, hardly pro- 
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Nicollina 


Figs. 48, 49. 
Fig. 50. 

Figs. 51, 52. 
Figs. 53-59, 


tachyglossae, lateral and dorsal views of anterior end. 

Nicollinu echidnae, transverse section of body, 

Nicollina cameroni. Fig. 51.—Head. Fig. 52.— Transverse section of body. 

Nicollina baylisi. Fig. 53,—0Oesophageal! region. Fig. 54.—l.ateral view of head. Fig, 


55.—Trunsverse section of body just posterior to oesophagus. Fig. 56.—Posterior end 
of male. Fig. 57.—Dorsal ray. Fig. 58.—One spicule. Fig. 59.—Tail of female. 


Figs. 48, 49, 
beside 59. 


jects into the buccal cavity. The oesophagus is 
cylindrical for most of its length, ending in a 
bulb. The nerve ring lies at about half, and the 
excretory pore and the small but distinct cervi- 
cal papillae at three-quarters the length of the 
oesophagus. 

The end of the tail of the female bears a 
terminal spike and two small subterminal lobes. 
The vulva, at about 8—11 tail lengths in front 
of the anus, lies between twa rounded expan- 
sions of the lateral alae. Eggs are about 75 x 40 
nm. 

The spicules are bifid, the outer branch of 
each is longer and stouter than the other and 
ends in a barbed point, the inner branch ending 


and 51 to scale beside 51; Figs. 52 and 53 lo same scale; Figs. 54, 57, 58. and 59 to scale 


simply. As only two male worms are present, 
the spicules were not dissected out. Their 
appearance is very similar to those of N. hay- 
lisi, on which the terminal alae were not visible 
until the spicules were out of the body. The 
gubernaculum, at least two-thirds the length of 
the spicules, is strongly built and its surface 
pitted. The lateral labes of the bursa are not 
particularly Jong. The rays are shown in Fig 
63. 

The species closely resembles N. baylixi, but 
is distinguished by being distinctly shorter, with 
lateral alae and with fewer and more promi- 
nent cuticular crests, as well as by the shape of 
the bursa, the absence of ridges on the spicules, 
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TABLE 3 


Measurements of Nicollina baylisi, N. mundayi, N. calabyi, and N. inglisi. Unless otherwise indicated, 
measurements are in pnt. 


— aaa 


Species N. baylisi N. mutidayi N. calabyi N. inglisi 
Host echidna echidna platypus numbat numbat 
Male: 
Length (mm) 12,8-14.1 5.2, 5.3 4.6—5.7 2,4-3,4 2.1-3.4 
Oesophagus 500—525 445, 300 400-450 330-360 210—250 
Ceph. inflation 80 (3x) 75 975, 70-100 50-70 60-65 
Antr. end—nerve ring 210-220 215, 220 220-230 120-170 100-120 
—excr. pare 360-400 275,315 370-390 160-260 150-180 
Spicule 240-275 270, 295 250-270 600-700 400—440 
Gubernaculum 145-165 140, 152 140-160 80-110 70-80 
Female: 
Length (mm) 24.3, 25.3 6.5-8.1 7.7-8.0 2.5-4.2 2.3-3.4 
Oesophagus 600. 520 480-510 450-500 260-400 270—335 
Ccph. inflation 100, 110 75-80 80-110 60-80 55-70 
Antr. end—nerve ring 300, 270 210-240 230-240 120-200 100-115 
—eXcr. pore 500, 550 230-305 380-400 150-345 140-220 
Tail 190, 150 120-140 140-165 70-130 60-90 
Postr. end—vulva 3800, 4100 1250-1400 1500-1600 350-460 200-300 


Figs. 60-66. Nicollina mundayi. Fig. 60.—Head. Fig. 61.—Oesophageal region. Fig. 62.—l'ransverse 
section of body. Fig. 63.— Posterior end of malc, ventral view. Figs. 64 and 65.— Vehtral 
and lateral views of region of vulva. Fig. 66.—Tail of femalc. 

Figs. 61-66 to same scale; Figs. 64 and 65 to same scale. 
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and the presence of culicular flaps beside the 
vulva. The measurements are similar to those 
of N. echidnae, bul the (wo species are dis- 
tinguished by the shape and sizè of the spicules 
and of the dorsal aid. externo-dorsal rays, and 
by the presence of the well-developed left 
lateral ala in N. vehidnae. 


Nicollina calabyi n.sp. 
FIGS. 67-72, TABLE 3 
Host and locality: Myrmecobius fasciatus from 

W. Aust, 

The body forms a loose coil, The length of 
the anterior cuticular inflation is about one and 
a half times the hody width just behind the 
inflation, and about a fifth to a sixth the length 
of the oesophagus. The cuticle of the rest of 
Ihe body is raised into 3-9 lateral and ventral 
longitudinal crests, of which the lateral are thy 
best-developed, 

The mouth is surrounded by six small cuti- 
cular lips. The buccal capsule is stourly built, 
its anterior edge six-lobed, each lobe formed 
by a thickening of the wall on the outer side 
of the capsule. The dorsal tooth is rounded at 
the apex, and reaches to abour half the depth 
of the buccal capsule. The aesophagus is wider 
in the second half of its length aad is sur- 
rounded by the nerve ring al the end of ils first 
quarter; the excretory pore hes at about rhe 
etd of the third quarter 

The tail of the female is rounded at the tip, 
with a subterminal spine af low ventral pro- 
minence, The vulva is à transverse slit, three 
to four (ail lengths in front of the anus, At the 
level of the vulva the cuticle is raised into three 
longitudinal crests, one, bilobed, to the teft of 
the vulva, a frilled narrow one to the right of 
the vulva, and a longer wider one to the right 
of this again (Fig, 72), The sizes and arrange- 
ment of these crests are similar in all the speci- 
mens available The eggs are thin-shelled, 
65-70 x 35-40 um. 

The spicules of the male are bifid for the 
terminal 80-100 ym, the shorter of the two 
ends pointed, the longer truncaied and slightly 
barbed, The gubernaculum is elongate, 
rounded at the ends, and thicker in the central 
puris. The bursa has a short dorsal lobe, 
slightly separated from the large latero-ventral 
lobes, The rays are arranged as shown in Fig. 
69, 

The species is placed in the genus Nicollina 
because of the form of the huccal capsule and 
tooth, It differs from the species froni mono- 
tremes in the form of the dorsal ray, as well as 
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in the presence of 3 cuticular crests near the 
vulva. 


Nicollina inglisi n.sp. 
FIGS, 74-76: TABLE 3 
Host and locality: Myrmecohius fasciatus from 
W. Aust, 


This is a rather slender loosely coiled worm, 
The length of the inflated cephalic cuticle is 
about twice the width of the body just behind 
it. There are 8-10 longitudinal crests on the 
body, two dorsal and two lateral, and the rest 
ventral. The buccal cavity contains a large 
blunt tooth. The oesophagus widens in its pos- 
terior third and the nerve ring surrounds it al 
about the end of the first third, The excretory 
pore is at the end of the second third. 

The tail of the female lapers to à bi-lohed 
tip, with a spike arising subterminally, The 
vulva is a transverse slil situated about three to 
four times the tail length in front of the anus. 
The cuticle just anterior and posterior to the 
vulva is slightly inflated and strungly striated, 
Amphidelphous. posterior uterus short, bur 
containing developing cgys. Eggs are up to 100 
x 50 am, 

In the. male. one side of the bursa is slightly 
longer than the other, but the rays are similarly 
disposed. The dorsal lobe is short and the 
dorsal ray thin (Fig. 74), The spicules are 
bifid, with one branch shorter than the other, 
amd the four tips, two from each spicule, 
appear io be enclosed in one terminal ala 

The species is close to N. calabyi, which was 
found in the same collections Tt is distin- 
guished by the more slender build of the body, 
the relatively longer cephalic inflation, the 
slightly thinner-walfed and deeper buccal cap- 
sule, without anterior thickening; in addition, 
the guhernaculum is longer, and there is a 
small hut cansistent difference in the dorsal 
rays. 


WOOLLEYA n.g. 


Amidostomatinae: Small, more or tess coiled 
worms with inflated cephalic cuticle and longt- 
tudinal cuticular crests behind this; huccal cap- 
sule well developed, with polnted dorsal tooth. 
Male; hura more or less symmetrical, dorsal 
lobe small, dorsal ray dividing into two or three 
branghes, externo-dorsal ray arising from 
dorsal ray or separately: lateral and ventral 
rays arising together, diverging from mid- 
lenaths; genital cone not strongly developed. 
spicules single or divided at tips; gubernaculum 
well developed. Female: tip of tail rounded 
with thin spike, or tapering to a point; vulva 
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Figs. 67-72. Nicollina calabyi. Fig. 67—Head. Fig. 68.— Transverse section of body, Fig. 69,— 
Bursa, Fig. 70. Gubernaculum and tips of one spicule, lateral view. Fig. 71.—Tips of 
both spicules, ventral view. Fig. 72.— Posterior end of female. 

Figs. 73-76. Nicollinu. inglisi. Fig. 73.—Anterior end. Fig. 74.—RHursa. Fig. 75.—Tips of spicules. 
Fig. 76.—Posterior end of female. 

Figs 67, 70, 71, 73, and 75 to scale beside 73; Figs. 68, 69 and 74 to scale beside 69; Figs. 72 and 76 
to scale beside 76. 


towards posterior end of worm; mono- or di- W. hickmani nsp; W. martini nsp, W. 

delphous. Parasites of intestine of Australian monodelphis n,sp. 

mammals, mainly of marsupials, The genus is named in recognition of the 
Type species: W. sprenti n.sp. help given by Dr. Patricia Woolley in collecting 
Other species: W. cathiae (Inglis), syn. specimens [rom dasyurids. 
Nicollina cathiae; W. sarcophili (Cameron), Woolleya species are distinguished from 


syn. Nicollina surcophili; W. iota (Mawson), — Nicollina spp. chiefly by the shape of the buceal 
syn Nicollina iota; W. acinocercus (Mawson), capsule which is cup-like with relatively thin 
syn,  Austrostrongylus — acinocercus; W. walls, and by the shape of the sharply pointed 
hydromyos (Thomas), syn. A. hydromwos; dorsal tooth, originating from the anterior end 
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of the oesophagus rather Ihan, as in Nicollina 
spp., from thc anterior end of the wall of the 
lumen of the oesophagus. 

Figüres àre given of transverse sections of 
W. acinocercus and W. Rydroinyos, which have 
been re-examined but are not redescribed here 
(Figs. 71, 78). 


Key to species of Woollcya 
l. Tail of female tapering to a point. 2 
f. Tail of female rounded at tip, wiih spike . 4 
2. Spicules not divided, or Lrifid! , 
Ww. varcaphili 
2, Spicules bifid 
3. Femate didelphaus Ww TM 
3. Female moenodelphous . W. monadelphi 
4. Spicules noi divided W. acinocerens 
4. Spicules bid. a 5 
5. Longitudinal crests more or less ‘evenly  distri- 
buled around body 46 
5. Longitudinal crests only on ventral surface . 8 
6, Tip of longer branch of cach spleule en- 
larged ^ W, iora 
6 Neither tip of spienles enlarged . W. Er Z 
7. Dorsal ray ends in three pairs of branches 
W. martini 
7. Dorsal ray ends in two pairs of branches 
W. hickmani 
W. eathiae 
W. sprenti 


R. Narrow lateral alae present 
8. Lateral alae absent 


Woolleya sprent]. n.sp. 
FIGS, 79-85: TABLE 4 
Host and localities: Dasyurus viverrinus from 

Icena, Tas. (type host and locality); Arise- 

chinus stuartii from Mt. Tidbinbilla, A.C.T.; 

Dasyurops maculas. from NSW. Thyla- 

cinns eynocephalus from Tas, 

These are relatively long, slender worms, 
some coiled loosely, some in a tight spiral, The 
inflated cephalic cuticle, about a quarter the 
length of the oesophagus, is lightly striated 
transversely, the cuticle on the rest of the body 
is more heavily striated and thrown into three 
longitudinal crests extending most of the bady 
length on the ventral side. 

The buccal capsule is large with a dorsal 
tooth just over half the depth of the capsule. 
Ventral teeth were not seen. The nerve ring 
is just behind the mid-oesophagus and the ex- 
cretory pore near the posterior end of the oesa- 
phagus. 

The posterior end of the female narrows 
abruptly just in front of the anus and the tail 
is digitiform with a rounded tip bearing a ter- 
minal spike. The vulva is about fivc to eighr 
tail-lengths in front of the anus. Two ovejectors 


aud uteri are present, the posteripr much the 
shorter. 

The bursa is symmetrical, its dorsal Jobe 
short but quite distinct. The arrangement of 
the bursal rays is shown in Figs. 82 and 83. 
Each spicule bifurcates at about a fifth its 
length; one branch is slightly longer and stouter 
than the other, and is curved inwards at the 
tip. The gubernaculum is long and wide, the 
central part more heavily chitinised, 

The specimens (two females) from T/Ayla- 
cinus cynocephalus agree in all particulars with 
the types. In view of the different host, it is 
possible that they may belong to a different 
species, distinguishable only by characters of 
the male, As the host species is now virtually 
extinct it is unlikely that à male will be found, 
unless in some museum. The specimens des: 
cribed here were found in a museum specimen 
of the host, through the enterprise of Professor 
J. F. A. Sprent, 

This species most closely resembles N. 
hydromyos Thomas in the shape of thc spi- 
cules and the arrangement of the dorsal ray. 
The two spectes differ hawever in the lengths 
of spicules and gubernaculum and in the shape 
af the female tail. 

Woolleya martini n sp, 
FIGS. 36-89; TABLE 4 
Host and locality; <Antechinomys, 
from Sandringham, Qld. 

This # a relatively small species, with 10 
longitudinal cuticular crests, The cephalic in- 
flation of the cuticle is aboul twice as long as 
tts diameter, and between a third and a quarter 
the length of the oesophagus. The cuticle 
around the mouth forms six distinct lips, The 
dorsal tooth is about half the length of the 
buccal capsule. The exerctory pore lies at or 
just behind the base of the oesophagus. 

The spicules are bifid in their distal quarter: 
both branches are slender. onc a little more 
curved and slightly longer than the other. The 
arrangement of the bursal rays is shown in 
Fig. NN. 

The body of the Temale narrows just in front 
uf ihe anus and ends in a digitiform tail, 
rounded at the tip and bearing a terminal spine. 
Only two, sub-ventral, crests continue posterior 
to the vulva. 

This species is distinguished from W. sprenit 
chiefly by the number of cuticular crests, and 
by the origin and shape of the externo-dorsal 
Tay. 


spencert 


1Tke number of terminations nf euch spicule is net stated dn the description of this species. 
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84 
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Fig. 77. Woolleya hydromyos, transverse section of body. 
Fig. 78. Woolleya acinocercus, transverse section of body. 
Figs. 79-85. Woolleya sprenti. Fig. 79.—Anterior end. Fig 


. 80. —Oesophagenl region. Fig, 81.—Trans- 


verse section of body. Fig. 82.— Posterior end of male. Fig. 83.— Dorsal and one externo- 


dorsal rays. Fig. 84.—Spicules. Fig. 85.—Posterior end of female. 
Figs. 77, 79, and 83 to scale beside 77: Figs. 78 and 84 to scale beside 84; Figs, 81 and 82 to scale 


beside 82. 


Woolleya hickmani n.sp. 
FIGS. 90-93; TABLE 4 
Host and locality: Antechinus stuartii from 
Condor Creck and Mt, Tidbinbilla, A.C.T. 
These arc longish coiled worms. The cuticle 
is raised into ten or twelve longitudinal crests, 
extending for most of the body length, and 
more or less evenly distributed around the 


body, the widest gap being on the dorsal side 
(Fig. 91). The buccal capsule is shallow and 
the dorsal tooth short. 


The bursa is more or less symmetrical, the 
dorsal lobe not separated from laterals. The 
arrangement of the rays is shown in Fig. 92. 
The spicules bifurcate at about 3/4 or 4/5 
their length; each branch ends in a blunt point, 
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Wonlleya martini. Fig. 86.—Anterior end. Fig. 87.—Transverse section of body. Fiz. 


88.—Part of bursa. Fig. 89.— Posterior end of female, 


Figs. 90-93. 


Woolleva hickmani. Fig. 90.—Anterior end. Pig. 91.—Transverse section of body hehind 


oesophagus. Fig. 92.—Bur$a. Fig. 93.—Posterior cnd of female. 


Figs. 94-98, 


Wonlleya monodelphis, Fig. 94.—Anterior end. Fig. 95.,—Transverse section of body. 


Fig. 96.—Bursa, Fig. 97.—Spicules. Fig. 98.—Posterior end of female. 
Figs. 86, 91, 94, and 97 to scale beside 94; Figs. 87. 88, 90. 92, 96, und 98 to scale beside 88. 


the longer one rather more curved at the tip. 
A thin plate-like gubernaculum is present. 


The posterior end of the body of the female 
is slightly swollen; the tài] tapers somewhat and 
is rounded at the end, with a terminal spike. 
Two ovejectors are well-developed. Eggs are 
about 60 x 30 4m. 


This species differs from W. martini in the 
distribution of the cuticular crests and in the 
branching of the dorsal ray (see Figs. 88, 92). 


Woolleyi monodelphis n.sp. 
FIGS. 94-98; TABLE 4 


Host and locality: Antechinus stuartii from 

Condor Creek, A-C.T. 

This is a very small species; the anterior end 
of the body ends in a more or less tight spiral: 
thc posterior is curved, and in the female dis- 
tinctly swollen in the region of the vulva. There 
are four longitudinal ventral crests, on the an- 
terior two-thirds or more of the body. The 
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cephalic inflation is about two-thirds the length 
of the oesophagus. The buccal capsule is large, 
the dorsal tooth very small. The posterior end 
ol the oesophagus was secn clearly in only one 
specimen, and the nerve ring and excretory 
pore were not seen in any. 

The arrangement of the bursal rays is shown 
in Fig. 96. The dorsal ray is unusually stout, 
and zrises separately. The branches of the 
dorsal ray are very small, and it is possible that 
the final branch shown in Fig. 96 is divided. 
The spicules are hifid for about one third of 
their length. one branch of each being thicker 
and slightly longer than the other. A slender 
gubernaculum is present. 


The taii of the fernale is relatively Jong and 
Lapers to a fine point. The vulva lies about one 
tail length in front of the anus, between two 
short and wide sub-ventral crests or flaps. 
There is only one ovejector and uterus, the 
antenor. No eggs were seen, 


This species differs from all others referred 


to Weolleya in being monodelphous, in thc 
wide externo-dorsal rays, and in the very small 
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size, and from most of the species in the shape 
of the tail of the female. 
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